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The invention is connected with active 
influencing meteorological processes and, in 
particular, with methods of controlling a cycione 
and may be applied for protection of territories 
suffering from medium-latitude or tropical 
cyclones including hurricanes. 
Currently there are no efficient methods of 
protection against medium-latitude or trttolcal 
cyclones, including those in the hurricane stlge. 
The full-scale experiment performed In the USA 
within the limits of the "Wrath of the Storm" 
project with the purpose of control over the 
movement of a tropical cyclone in the hurricane 
stage by way of curtaining of the cyclone cloud 
mass with ice-forming reagents from airpjanes 
is well-known. The measurements permitted to 
make the conclusion on a significant weakening 
of the wind at the cyclone periphery after the 
influence. 

The weak point of the method used in the 
experiment is its low efficiency (after the 
influence the cyclone did not get put of the 
hurricane stage). The other weak points include 
its complexity, danger and expensiveness of 
operations connected with influencing the 
cyclone. Considering the similarity of the results 
of other experiments connected with seeding 
the cyclones cloud masses with the ice-forming 
reagents, this experiment was accepted as an 
analogue and prototype of the proposed 
method. 

The purpose of the invention is to improve the 
efficiency of influencing a cyclone. 
It is reached by bringing a negative volume 
charge at the protected area of probable course 
of a cyclone within 1-20 days before its 
expected arrival to the protected area. 
The proposed method is based on the cyclone 
whirl electrodynamic model and, in particular, on 
the concept that the cyclonic eddy is activated 
and strengthened in the result of interaction of 
the vertical component of the geomagnetic field 
with the atmospheric air positive volume charge. 
In this model the cyclone mechanical moment M 
is in direct relation with the strength of the 
vertical component of the geomagnetic field B 
and the mean plane of the positive volume 
charge of the air q* 



M~Biiq* (1) ' 
The cyclone strengthening to the hurricane 
stage takes place when density of the positive 
volume charge exceeds certain critical value 
Such values may be reached in the atmosphere 
(5) over the layers of air with the minimal 
electrical conductivity, In* particular, in lower I 
latitudes of the Earth over the layer of exchange 
in -oceans where the absolute air humidity and 
watering of aeroions are maximal and the 
number of spikes on the surface - sources of 
(10) draining of charges to the atmosphere - is 
minimal. It follows from the relation (1) that for 1 
weakening of a cyclonic eddy it is necessary to 
lower the density of the atmospheric air positive 
charge. In accordance with this conclusion, the 
(15) proposed method consists in bringing 
negative volume charge at the atmosphere so 
that it would reach the atmosphere layer I 
containing a positive charge with high density 
(20) and neutralize it at the average. The 
negative charge should fall into the cyclone on 
the way of its transition to the'protected territory. 
To destroy the cyclone it is necessary to bring 
into the atmosphere a negative charge CL 
comparable in its absolute value with the . 
(25) cyclone positive charge Q+. The value of 
the cyclone positive charge is estimated on the 
basis of the requirement Q* » *R 2 Hq, (2) 
(30) where R is the cyclone radius; • 

H is the height of the atmosphere layer 
containing the positive charge; 

q* is the average charge density. 
(35) A negative charge which may be brought 
into the atmosphere during the period T of the 
cyclone development to the hurricane stage is 
determined by the equality 
(40)a = Tdd/dt (3) 

where dOfot is the velocity of bringing the 
negative charge into the atmosphere. 
(45) The tentative values of the parameters 
entering into (2) and (3) are: 
*=50 km (the average radius of the cyclone in 
the hurricane stage); 

q* s 1 coulomh/km 3 (the average charge density 
(50) in the cloud);T= 20 days (obtained from 
observations); 

dQ7dt = 2 • 10* 3 coulomb/sec (the experimental 
(55) data of the "Elat" type generator of the 
volume charges). The substitution of ail the 
values in (2) and (3) results in the following 
values Q» and CL Q*** 7 • 10 3 coulomb 



a= -4 -10* coulomb. 

The equality of values Q* and .CL within W 
accuracy of the performed estimate proves the 
poMiDiiny of woaKaning e cyclone In ony otfig* 
of development till Its complete destruction by 
bringing a negative charge into the atmosphere. 
In the process of realization of the method the 
negative charge Is brought at the probable^ 
course of the cyclone movement from the tyace 
of its origin to the protected territory. 


CfliiSP^y, a P<* expenditures 
te&rihected with the cyclone destruction is 
determined 'by the energy consumption and 

m\» of opormion of inBMiiaiiofit for ennging 
(5) the charge into the atmosphere. For 
example, the energy consumption of the TElaT 
installation with the capacity equal to 2 • 10* 
coulomb/sec does not exceed 1 kilowatt of 
(10) electric power. Correspondingly, the 
amount of electricity required for the cyclone 
destruction is less than 480 kilowatt/hours. 
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The method of Drotection of a territory 
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the energy of a whirl movement limited by 
the fact that in the area of a protected ; 
(15) territory at the probable course of a 
cyclone is brought a negative . volume 
electric charge within 1-20 days before the 
cyclone's expected arrival to the protected 
area. * 
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nepeBOAMMK 



Ha aHmuftcKHft A3biK nepeBe/i 



AOKyMem-a c pyccKoro nabixa evmn 11C| 

^/fefWt&f MepHbliiJleOHUflBopuCOBHM 

TopoA MocKBa, AeaAuaTb aroporo HOfl6pa AByxrwcflWHoro roAa, 

fl, CTapMKoaa EKaTepwte Bna/inMnpoBHa, HOTapayc ropoAa Mockbw 

CBMAeTenbcrayio noAnnHHocrb noAnMCM, CAenaHHO* MSBecmbiM mho 

nepeBOAHUKOM, MepHbiM JleoHMflOM Bopmcobmh6m, no/woMOMHfl ero mhok> 

npoBepeHbi. 

3aperncTpnpoBaHo b peecrpe sa Na 4 -34. ■& * * 
B3bicKaHQ no Tapn(t>y £ dv6. *4 icon. 
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(57) H3o6pereHHe othochtch k &kthbhi>im 
B03ACHCTBHHM H a MereopanorHMecKHe 
npoi^ccow. TexHiwecKOH ■■■ 3aaaHeJi 
H3o6perreHHH ; ; OTjiaerca noBtiuieHHe 

3$$eKrHBHOCTH B03AeHCTBMfl Ha Uakjioa 
Cnoco6 saKmonaercH b • bo3aghctbhh hb 
3H^niK> BHxpeBoro ABHMceHHa nyreM 
BBeAeHHa S: oipra^ffremHoro o6i>€MHoro 
aiieiapHHecKoro * 3apw. b pafipHe 
saiAfamaeMoM TeppHroproc pa BepcwrmoM 
nyxH UHKjipHa aa 1-20 cyroK 40 ero 
OHCHaaeMoro npHxojia. 
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H305peTeHHC OTHOCHTCH K .aKTHBHblM 

BoaAeficTBHHM he MereopojiorHHecKHe 
npoueccu, b hecthoctm k cnocoCaM 
ynpaajxcHiw uhkjiohqm, h aioacer 6hm> 
Hcnajn>30BaHo aah 3anprr*i TeppmopHft, 

nOABq)»CeHHHX BOWfiCTBHK) 

cpQAHeinupoTHux hjih TponmecKHX 
Uhkjiohob, b tom HHGjie yparaHOB. 

B Hacroamee BpeMa ae BMefTca 
3$4)eKTHBHwx ciioco6ob 3anqant ! or 
cpeflHenmpoTHbix H TpoimnecKHx uhkjiohob, b 
tom HHcne uhkjiohob b craAHH yparana. 
HsBecrea aarypHHa SKcnepaMear 
BbinojineHHUH b CIHA - b paMKax npoeicra 
"-Hpocrb urropMa", HMeBinafi upjibio 
ynpaBjieHHfl ABaxeaaeM TponanecKoro 
iuucjiOHa b craAHH yparaaa nyreM aaBeca 
o&iaMHHx Mace uHKjioHa JiBAOo6pa3yiomaMH 
peareHTaMH c caMOJieroB. EbMepeHHa 

n03BOJIHJIH C^eJiaTb BblBOA O- 33MCTH0M 

ocjia&ieaaH Berpa Ha nepaifcepaa UHKjioHa 

nOCJie B03AeHCTBHfl. 

HeflocxaTKOM cnocoGa, acnojiwoBaHHoro b 
SKcnepHMeKre, xvmvtch HH3Kaa 

3(J>4)eKTHBH0CTb (nocne bo3A6hctbha uhkjioh 
He BHineji H3 craAHH yparaHa). K ApyraM 
HQAOcraTKaM cnocoGa oraocarca .cnoxcHocrb, 
onacHOCTb h BbicoKaa ctohmoctb onepaunH no 

B03ACHCTBHK) Ha UHKJIOH. BBH^y 

aHajioraqHocra pe3yjibTaT0B ^pyrax 
3KCnepHM6HT0B no 3aceBy JibAOodpasyroiAHMa 
peareHTaMH o6jiaHHUx Mace uhkjiohob AauHbia 
SKcnepaMeHT npaturr b KanecxBe aaajiora a 
npoTOTHna npeuyiaraeMoro cnocooa. 
IJejibio H3o6pereHHH aBjwercH noBumeaae 

3<J)$eKTHBH0CTH BOG^eHCTBHfl Ba UHKJIOH. 

3to AOCTaraerca tcm, hto b paaoHe 
3amHiuacM0H TcppuropHH ua BepOHTHOM nyTH 
UHKjioHa b aTMOc^epy b boast orpHuaTexEbHUH 
o&bCMHwfi 3ap«A 3a 1-20 cyrotc ao 
oxcHAaeMoro npaxoAa uamiOHa Ha 
3anmmaeMyK> TepparopHio. 

IIpeAJiaraeMEiH cnocoS ochobbh aa 
sneKTpoAHHaMHHecKOH MOAejm 

UHKJIOHHHeCKOrO BHXpH, B HaCTHOCTH Ha 

npeACTaBjieHHH o tom, hto BHxpesoe 

UHKJIOHHHeCKOe ABH3KCHHC B036y»WeTCfl H 

ycHjtHBaeTca b pe3yjn.Tare B3aHM0j#HCTBHa 
BCpTHKBjibHoif KOMnoHeHTu reoMarHHrHoro nojua c 

nOJIOiKHTCJIBHHM O&bCMHUM 3BPW0M 

arMOc^epHoro Boaoyxa, B AaHHOft moasbh 

MexaHHHeCKHH MOMCHT WKJXOHa M HaXQOTTCH B 
npHMOH 3aBHCHMOCTH OT HanpfflKCHHOCTH 

BepTHKajibHOH KOMnoHeHTHi reoMarHKTHoro nojia 

B z K CpQAHefi n/IOCKOCTH nOJIOHCHTeJILHOrO 

ofrbCMHoro 3apgaa poauavxa q + . 



M-Bz^qf (1) 
YcajieHHe UHKjioHa ao craAHH yparaHa 
npoHCxoAHT npa npeBumeHaa njioTHocTH 
o&beMHoro , noJiOHCHTejiBHoro 3apaoa 
HeKoropOro i^HTaqecKoro saaneaHH. Taicke 
SHaHcaafl Moryr AOCTnraxbc& b aTMOC^epe HaA 
(JXaiOHMB B03myxa . c MHHHMajibaofi 
SnwipmooKoH npoBOAHMoorwo, b MacrHoom 
b bh3khx maporax 3eMJia aaA cnoeM o6Meaa b 
OKeaaax, tac aScojuoraaa BjiaacHocTb Boawyxa 
a oGBOAaeaae aspoHOHOB-MaKCHMajibHbi, a 
kouhhcctbo ocrpafi Ha noBepxaocTH. 

(lO)HCTOHHHKOB CTeKEHKH 3apflAOB . B 

aTMOc<t>epy-MHHHMajibHo. Kb 3aBacHM0cta (1) 
cji^ryer, to) ahh ooiaSneaaA uaKAOHunecKoro 
BHxpn aeo6xoABMo caaxcaTb iuiothoctb 
nonosKBienbBoro 3ap^t Boaayxa aTMOc^epw 

B COOTBeTCTBHH C 3THM CJieACTBHCM 

(i5)np^yiara^oiH cnocoS 3aicnK>HaeTca b tom, 
«rro b amoc^epy bboaht OTpHuarejibHbjH 
3apaA tbkhm o6pa30Mi vro6bi OH AOCTHT CJIOH 
aTMoe^epw, coAepacamero ' npJio>KHTenbHbiH 
3ap^ nOBbuneHHOH iuiothocth h 
(20)HCHTpajiH3OBaji ero b cdcahcm. 
ChpHuaTejibHHH 3apjjA AOjixceH nonaexb b 
Uhkjioh aa nyra ero nepeMemeHB* k 



3amanp eMOg Tepparopaa. fljw pa3pyiueHHH 
UHioiOHa b arM0c4>epy aeo6xoAHMo BBecra 
OTpHuaTCjibHbiii 3ap«A Q_, cpaBHHMuii no 

(25)a6cOJU0THOH BCAHHHHe C nOJIOHCHTCJIbHbIM 

3ap*A0M UHKAOHa Q + . BejiHHHaa 
nondQKBTGJibHoro 3ap*aa unmiOHa oueHHBaeTca 
B3 ycnoBHx Q+ m j£ Hq + (2) 
(30)TAe R-paAHycuHKJiOHa; 

H - BHcora cjxoa Bos^yxa, CQAepxcaiuero 
nojioxcHTejibHMH 3apjaA; 

Q+ - cpeAHjui njioTHocTb 3apjwa. 
p3)OrpHuaTeflbHbiH 3apiw, KoropwH mo>kho 
bbccth b axMoe^epy 3a BpeMa pawm-H* 
UHKjioHa ao craAaa yparaHa T, onpcACJiacTca 

paBCBCTBOM 

(40) (L^T dQVdt (3) 

Tap dQ_/dt-CKopocn> bbcachhh 

OTpaqarenbHoro 3apw b aTMOc<l)epy. 

(45)OpHeHTHpoBOHHbie 3HaveHHfl napaMCxpoB, 

BXOAflBtHX B (2) h (3); 



R=50 km (cpeuxHHi* paAHyc muaioua b craAHH 
yparaaa); 

qf° 1 Kji/km 3 (cpcwHsa miOTHOcrb 3apj«a b 
(50)o6jiaKe); TV 20 Cfi (h3 Ha6moACHHM); 
dQ_/dt- =* 2 • ion 5 Kn/c (3KcnepBMeHranbHbie 
A3HHbie rcHeparopa o6&eMHbix 3apj?A0B Tana 
(53) t, 3jiaT ,, )JIoAcraHOBKa bccx 3ua«ieHHfi 
napaMerpoB b (2) h (3)npHBOAHT k cneAyiouutM 
3HaneHHHM Q + h Q . . Q+«7.- 10 3 Kji • 



Q_ = -4 • ItfKii. 

PaBCHCTBO BGJUiHHH Q+ H Q. B npeAejiax 
TOHHOCTH CAOfiaHHOH OUCHKH AOKaOUBaOT 
B03M0)KK0GTb OCJlaSjieHKJI ■ UHKJIOHa, 

HaxdAflmerocH b juo6ofi crawiH pa3BinHH, ao 
ero nojiHoro pa3pyiueHHa nyreM mtflfiunz b 
aTMOc^epy orpHuaTejibHoro 3apa#a. 
ripn peajiH3auHH cnoco6a orpra^rcjibHHH 
3apjw bboaht Ha BepoaraoM ttyni 
nepeMemeHfw uHioiOHa or Mecra aapoaWHHa 
k 3auuimaeMOM TeppHTopHH. 



r{ - L ieCKHC| H 3KOHOMHMCCKHe 3aTpaTBl 

ip£ t>a3pymeHKC uhkjiohe b *craAHH yparawa 

onpeweiwKyrQa SHepronoipefijieHHeM h 
(5>croHMOcn»K) 3KcanyaxaaHH ycraaoBOK aw 
BBeAeHto aapjw b aTMoc4)epy. HanpHMep 
3Hepronorpe6jieHHe ycraHOBKH u 3jiaT n 
npoH3BOAHTejibHOcn>K> 2-10* 3 - Kji/c 116 
npeBbimaex 1 kBt 3Jieinpo3HeprHH. 

(10)CO0T&eTCTBeUHO KQJIHHeCTBO 

3jieKTpHHecTBa, HeoGxoAHMoe fljw pa3pyuieHUH 
yparana, cocraBftger MeHee 480 kBt/h. 



^OPMYJIA H30BPETEHHH 

CnocoS 3amirn>i tcpdhtodhh -> ot 

UHKJIOHOB, 3aiCJIIOMaiOU^HHCfl B 

B03ACHCTBHH Ha 3HCprH10 BHXpCBOTO 
ABIDKCHHfl, OTJIHMaiOIUHHCfl TeM, HTO B 

paitoHe 3ainHiuacMofi TeppuTopuu Ha 

(15)Bep05ITHOM nyTH UHIOIOHa bboaht 
OTpHUaTeJIbHblfi ofiteMHblli 3JieKTpHHe€KHH 

sap^A 3a 1-20 cyroK ao oaoiAaeMoro 
npuxoAa uhkjxohb Ha saupuiiaeMyio 

Tep p HTOpHH). ■ 



KonHH BepHa: 

3aM 3aB.0TACJiOM /noAnHCb/ EACwueB 



nenarb: Pocchhckoc Arem-crao no naTemraM h TOsapHbiM 3h&k&m* 
rocyAapcTBeHHbifi peecrp P<E>. 

ropOA MocKBa, AfiaAUarb Broporo Hoa6pH AByxTwcaHHoro n>Aa. 

JH, CTapHKOBa EKarepHHa BjiaAHMHpOBHa, Horrapnyc ropoAa Mockbm, CBHAerejibcrByio 

BepHOCTb 3T0H KOflHH C 110 AJIHH HHKOM AOKyMCHTa, B nOCWAHeM IIOAHHCTOK, npHflMCOK, 

3aHepKHyrbix cjiob h hhhix HeoroBopeHHbix HcnpaBJieHHH hah kbkhx jih6o oco6eHHocTefi 
HeoKaaanocb. 

3aperHcrpHpoBaHOB peecrpe 3a Jfe ^~3S4r4& 9 
B3WCKaH0 no TapH<J>y 15 py6. 
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